(19) 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



EP 0 731 791 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
03.03.1999 Bulletin 1999/09 

(21) Application number: 95901762.5 

(22) Date of filing: 03.11.1994 



(51) Intel* C07D 215/42, A61K 31/47, 
C07D311/68 

(86) International application number: 
PCT/US94/12658 

(87) International publication number: 

WO 95/14669 (01.06.1995 Gazette 1995/23) 



(54) BENZENESULFONYLIMINE DERIVATIVES AS INHIBITORS OF IL-1 ACTION 

BENZOLSULFONYLIMINDERIVATE ALS INHIBITOREN DER IL-1 WIRKUNG 

DERIVES DE BENZENESULFONYLIMINE EN TANT QLTiNHIBITEURS DE L'ACTION D'IL-1 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT LI LU MC NL 

PT SE 

(30) Priority: 29.11.1993 US 159014 

(43) Date of publication of application: 
18.09.1996 Bulletin 1996/38 

(73) Proprietor: MERRELL PHARMACEUTICALS INC. 
Cincinnati, Ohio 4521 5-6300 (US) 

(72) Inventors: 

• HARRISON, Boyd, L. 
Cincinnati, OH 45242 (US) 



• KU, George 
Wellesley, MA 02181 (US) 

• MEIKRANTZ, Scott, B. 
Cincinnati, OH 45236 (US) 

• DALTON, Christopher, R. 
Cincinnati, OH 45236 (US) 

• STEMERICK, David, M. 
Fairfield, OH 45014 (US) 

(74) Representative: VOSSIUS & PARTNER 
Siebertstrasse 4 
81675 Munchen (DE) 

(56) References cited: 

• No relevant documents disclosed 



m 

o> 

CO 

o 

Q. 

HI 



99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (PR) 



EP 0 731 791 B1 



Description 

^r^eTsenUnvention provides novel benzenesulfonylimine derives of the formula. 
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Formula I 



25 



wherein 

A is NH, O, or S; 



RisC.-Cea.kylradicalofbranched or straight chainedorcycncoon,^ 

tomltoSsubstituents chosen independently Irom the group: hydrogen, q^alkyLq^alkoxy, halogen, 
30 (0)CH 3 , amino, or hydroxy; 

ZislromltoSsubstituentsindependentlychosenfromthe group: hyd ro gen,C l -C 4 a. k yl,C 1 -C 4 a. k oxy.orha.ogen; 

y is trom 1 to 3 substituents independentiy chosen from the group: hydrogen, C r C 4 alky., C r C 4 alkoxy, halogen. 

As used in this application: 

a) the term "halogen" refers to a fluorine atom, chlorine atom, bromine atom, or iodine atom; 

b) the term "C r C 4 alky!" refer to a branched or straight chained alky, radical containing from 1 to 4 carbon atoms, 
such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, etc; 

fflatKswsssr 

e) the term "substituted phenyl 0 refers to: 
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wherein Q, W, and X are independently chosen from the group consisting of: hydrogen, q -C 4 alkyl, 0,-04 alkoxy, 
halogen, -NHC(0)CH 3 , amino, or hydroxy; 

f) the term -pharmaceutically acceptable salts thereof relers to either an acid addition salt or a basic addition salt. 

[0003] The expression -pharmaceutically acceptable acid addition salts' is intended to apply toany non-toxic organic 
or inorganic acid addition salt of the base compounds represented by Formula I or any of its intermed.ates. Illustrative 
inorganic acids which form suitable salts include hydrochloric, hydrobromic, sulphuric, and phosphoric acid and acid 
metal salts such as sodium monohydrogen orthophosphate, and potassium hydrogen sulfate. Illustrative organic ac.ds 

w which form suitable salts include the mono-, di-, and tricarboxylic acids. Illustrative of such acids are for example, 
acetic qlycolic, lactic, pyruvic, malonic, succinic, glutaric, f umaric, malic, tartaric, citric, ascorbic, maleic. hydroxymaleic, 
benzoic hydroxy-benzoic, phenylacetic, cinnamic, salicyclic, 2-phenoxy-benzoic. p-toluenesulfonic acd, and sulfon.c 
acids such as methane sulfonic acid and 2-hydroxyethane sulfonic acid. Such salts can exist in either a hydrated or 
substantially anhydrous form. In general, the acid addition salts of these compounds are soluble in water and various 

is hydrophilic organic solvents, and which in comparison to their free base forms, generally demonstrate h.gher melt.ng 

rOOMl The expression "pharmaceutically acceptable basic addition salts" is intended to apply to any non-toxic or- 
ganic or inorganic basic addition salts of the compounds represented by Formula I or any of its intermediates. Illustrative 
bases which form suitable salts include alkali metal or alkaline-earth metal hydroxides such as sodium, potassium, 
20 calcium, magnesium, or barium hydroxides; ammonia, and aliphatic, alicyclic, or aromatic organic arnnNiu^M 
•- methylamine, dimethylamine, trimethylamine, and picoline. Either the mono- or di-basic salts can be formed with those 

[OOoK^As is readily apparent to those skilled in the art, the compounds of Formula I in which A is NH will exist as 
tautomers. Any reference to the compounds of Formula I or an intermediate thereof should be construed as refemng 
25 to either tautomer. These tautomers may be depicted as: 
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[0006] Examples of compounds encompassed by the present invention include the following. This list is meant to 
be representative only and is not intended to be exhaustive of the compounds encompassed within the scope of the 
invention: 

5,7-Dichloro-2-acetyl-4-[benzenesulfonylimino]-1,4-dihydroquinoline; 

5,7-Dichloro-2-benzoyl-4-[benzenesulfonylimino]-1,4-dihydroquinoline; 

5,7-Dichloro-2-(4-aminobenzoyl)-4-[benzenesulfonylimino]-1,4-dihydroquinoline; 

5,7-Dichloro-2-(2-aminobenzoyl)-4-[benzenesulfonylimino]-1,4-dihydroquinoline; 

7-Chloro-2-acetyl-4-[benzenesulfonylimino]-1,4-dihydroquinoline; 

7-Chloro-2-benzoyl-4-[benzenesulfonylimino]-1,4-dihydroquinoline; 

2-Acetyl-4-[benzenesulfonylimino]-1,4-dihydroquinoline; 
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2-Benzoy l-4-lbenzenesuifonyIimino]- 1 ,4-dihydroquinoline; 
2-Benzoyl-4HbenzenesulfonyIiminol-4H-chromene; 
2-(4-Methoxybenzoyl)-4-[benzenesulfonylimino]-4H-chromene; 
2-(4-Hydroxybenzoyl)-4-[benzenesulfonylimino]-4H-chromene; 
5,7-Dich!oro-2-benzoyl-4-[benzenesulfonylimino]-4H-chromene; 
2-Benzoyl-4-[benzenesulfonylimino]-4H-thiochromene; 
57-Dichloro-2-benzoyl-4-[benzenesulfonyIimino]-4H-thiochromene; 

5j-Dichloro-2-acetyW-[(4*hlorote 

5J-Dichloro-2-benzoyl-4-[(4-methoxybenzene)sulfonyljmino]-1,4-dihydroquin 

7-Chloro-2-acetyl-44(4-bromobenzene)sulfonylimino]-1,4-dihydroquinoline; 

7-Chloro-2-benzoyl-4-[(2-chlorobenzGne)sulfonylimino]-1,4-dihydroquinoline; 

2-Acetyl-4-[(4-methylbenzene)sulfonylimino]-1,4-dihydroquinoline; 

25 2-Benzoyl-4-[(4-chlorobenzene)sulfonyltmino]-4H-chromene; 

57-Dichioro-2-benzoyl-4H(4-methylbenzene)sulfonylimino]-4H-chromene; 

[0007] A general synthetic procedure for preparing these compounds of Formula I, in which A is NH. is set forth in 
so Scheme A The reagents and starting materials are readify available to one of ordinary sk.ll ,n the art. In Scheme A, 
all substituents, unless otherwise indicated, are as previously defined. 



15 



20 



35 



40 



45 



50 



55 



4 



EP 0 731 791 B1 

SCHEME A 



(0)NCH 3 OCH 3 





Formula I 
in which A is NH 



Formula I 
in which A is NH 




acid of structure (2). 
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f00091 An appropriate acid chloride of structure (1 ) is one in which Y is as desired in the final product of Formula I. 
mm toSSJan appropriate acid chloride o. structure (1 ) is contacted with N-methylO-methyl hydroxy.am.ne 
o^a salt d N meSo-methyl hydroxylamine. The reaction is carried out in the presence of a suitable base, such as 
Si ne ^ e quanta o base used is one molar equ^alent to neutralize the acid liberated in the react.cn and ,n 
osT eaXtsin which asalt of N-methyl-O-methy. hydroxyzine is used, an additional one 
Neutralize the salt of N-methyl-O-methyl hydroxylamine. The reaction is earned out .n a suitable solvent, such as 
:» ah drlan (THF). The product is isolated by techniques we,, known in the art, such as evaporat.cn . vacuo and 
extraction and can be purified by chromatography and recrystallization to give a compound ot structure (2). 
[0011] "n Scheme A step b. a N-methyl-O-methyl hydroxamic acid of structure (2) is contacted w.th an appropnate 
oraanometallic reagent to give after workup a ketone of structure (3). , k „ fi „ Q . 
JSST An appropriate orljanometallic reagent is one of the structure R-Metal in wh.ch R .s as des,red ,n the f.nal 

fuolai 1 ^ex^mXa compound of structure (2) is contacted with a suitable organometallic reagent. As is appreci- 

Reagents, organosodium reagents, organopotassium reagents, organomagne Sl um reagents, «ganocadmnn rea- 
aems orqanozinc reagents, organomanganese reagents, etc.. with organolrthium reagents, organosod.um reagents. 
Sop— 

nomagnesium reagents being most preferred. The reaction is carried out ,n a surtable solvent, such as tetrahydnofu an 
or diefhyl ether at a temperature of from -78'C to the reflux temperature of the solvent. The product can be isolated 
b thn q ues well known in the art, such as extraction and evaporation in vacuo. The product can ^nM by 
techniques well known in the art. such as chromatography or recrystallization to give a compound o f structu re 3). 
0014] In Scheme A, step c, a compound of structure (3) is debenzylated to g.ve a compound of str uctur (4) 
00 5 example a compound of structure (3) is contacted w«h a suitable debenzy.at.ng agent, «^ 
oTcetLcid.atatempe^ 

Tp oduct. For debenzylation in which the suitable debenzylating agent is trifluoroacefc acid a <T^" 
70-cTo 80-C is preferred. The product can be recovered and purified by techn^ues well known in the art, such as 
evaporation in vacuo, chromatography, and recrystallization to give a compound of structure |W- isocvanate 
[0016] In Scheme A, step d. a compound of structure (4) is contacted with an appropnate benzenesulfonyl .socyanate 
to form a benzenesulfonylimine of Formula I in which A is NH. ic ~m..tai 
OOirT An appropriate benzenesulfonyl isocvanate is one in which Z is as desired ,n the final product of Formula I 
0018 For example a compound of structure (4) is contacted with a suitable benzenesulfonyl isocyanate. The re- 
action is L ried S using from one to two molar equivalents of a surtable benzenesulfonyl isocyanate. The reaction 
ZSX^Muim***. such as acetonrtrile or propionitrile at temperatures of 20-C to the ref.ux.ng tempe - 
atuTof the solvent. The product is recovered by techniques well known in the art. such as quench.ng w, . P o c 
solved such as methanol and evaporation in vacuo. The product can be purified by chromatography and recrystalli- 
zation to qive a compound of Formula I in which A is NH. 

0019] in Scheme A optional step e. a protected amino or protected hydroxy group may be depicted to give 
ompounds of Formula I h which R is a substituted phenyl in which Q, W. or X is ammo or 
suitable protecting groups is well known in the art and the removal of protecting groups .s descr.bed in Protecting 

fo^e^ 

o be illustrative only and are not intended to limit the scope of the invention .n any way. As used in the fo owing 
examZ me toltolg terms have the meanings indicated: "g" refers to grams, "mg" refers to m.lligrams, mmol 
rZTmllimSr^ refers to milliliters. -C- refers to degrees Celsius, -R," refers to retent.on; "mp" refers to 
melting point, "dec" refers to decomposition, "TLC refers to thin layer chromatography. 

EXAMPLE 1 



Scheme A. step a: 

5.7-Dichloro-4-benzvloxvauinoline-2-(N-met hvl-Q-methvl) hydroxamic acid 

[0021] Combine 5,7-dich.oro-4-benzy.oxyquino.ine-2-carboxylic acid chloride (5.49 g, 

mL 30 mmol) and N-methyl-O-methylhydroxylamine hydrochloride (1.46 g, 15 mmol) .n THF (150 mL^After 2 hours 
e^poraTe^viaoL 

in dichloromethane. Elem. Anal. Calcd. for C 19 H 16 CI 2 N 2 0 3 : C. 58.32; H, 4.1 2; N, 7.16. Found: C, 58.40, H, 4.19, N, 7.08. 
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EXAMPLE 2 

Scheme A, step b: 

5 5.7-DichlorO'4-benzyloxv-2-benzoviquinoline 

[0022] Combine 5,7-dichloro-4-benzyloxyquinoline-2-(N-methyl-0-methyl)hydroxamic acid (1.19 g, 3.1 mmol) and 
THF (30 mL) and cool to 0°C. Add dropwise phenyimagnesium bromide (1.2 mL, 3M, 3.3 mmol). Allow to stir for 15 
minutes and then partition the reaction mixture between dichlorom ethane (200 mL) and water. Separate the organic 
w layer and extract with 1 M hydrochloric acid. Dry the organic layer over MgS0 4 , filter, and evaporate in vacuo. Recrys- 
tallize from ethyl acetate/hexane to give the title compound; mp, 153-154°C. Elem. Anal. Calcd. for C 23 H 15 CI 2 N0 2 : C, 
67.66; H, 3.70; N, 3.43. Found: C, 67.60; H, 3.76; N, 3.38. 

EXAMPLE 3 

75 

Scheme A, step b; 

57-Dichloro-4-benzvloxv-2-acetylquinoline 

20 [0023] Combine 5,7-dichloro-4-benzyloxyquinoline-2-(N-methyl-0-methyl)hydroxamic acid (1 .95 g, 5.0 mmol) and 
" THF (25 mL) and cool to 0°C. Add dropwise methylmagnesium bromide (5.0 mL, 1 M, 5.0 mmol). Allow to stir for 15 
minutes and then pour the reaction mixture into dichloromethane (200 mL) and extract with 1 M hydrochloric acid. Dry 
the organic layer over MgS0 4 , filter, and evaporate in vacuo. Chromatograph the residue on a column of silica gel 
eluting with dichloromethane to give a solid. Recrystallize the solid from ethyl acetate/hexane to give the title compound; 

25 mp , 156-157'C. Elem. Anal. Calcd. for C 18 H 13 CI 2 N0 2 : C, 62.44; H, 3.78; N, 4.05. Found: C, 62.48; H, 3.84; N, 4.02. 

EXAMPLE 4 
Scheme A, step c: 

30 

5.7-Dichloro-2-benzovl-1,4<lihvdroquinol-4-one 

[0024] Combine 5,7-dichloro-4-benzyloxy-2-benzoylquinoline (1 .07 g, 2.6 mmol) and trifluoroacetic acid (65 mL) and 
heat to 70°C. After 4 hours evaporate the reaction mixture in vacuolo give a residue. Recrystallize the residue from 
35 acetonitrile to give the title compound; mp, 242-243°C. Rp0.33 TLC/silica gel/2% acetone in dichloromethane. Elem. 
Anal. Calcd. for C 16 H 9 CI 2 N0 2 : C, 60.40; H, 2.85; N, 4.40. Found: C, 60.35; H, 2.89; N, 4.50. 

EXAMPLE 5 
40 Scheme A, step c: 

SJ'-Dichloro^-acetyl-l^-dihydroquinoM-one 

[0025] Combine 5,7<Jichloro-4-benzyloxy-2-acetylquinoline (0.75 g, 2.2 mmol) and trifluoroacetic acid (55 mL) and 
45 heat to 80°C. After 4 hours evaporate the reaction mixture in vacuoXo give a residue. Recrystallize the residue from 
acetonitrile to give the title compound; mp, 277-278°C (dec). R F 0.29 TLC/silica gel/5% acetone in dichloromethane. 
Elem. Anal. Calcd. for C 11 H 7 CI 2 N0 2 : C, 51.59; H, 2.76; N, 5.47. Found: C, 50.65; H, 2.83; N, 5.26. 

EXAMPLE 6 

so 

Scheme A, step d: 

5,7-Dichloro>2-benzoyl-4-|benzenesulfonvlimino1-1,4<iihvdroquinoline 

55 [0026] Combine 5,7-dichloro-2-benzoyl-1,4-dihydroquinolin-4-one (0.57 g, 1.8 mmol) and benzenesulfonyl isocy- 
anate (0.26 mL, 2.0 mmol) in acetonitrile (9 mL) and heat at reflux for 18 hours. Add methanol (5 mL) to quench the 
reaction. Evaporate in vacuo to obtain a residue. Chromatograph the residue on a column of silica gel eluting with 
dichloromethane to obtain a solid. Recrystallize the solid from ethyl acetate/hexane to give the title compound; mp, 
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186-187*C. Rp0.37 TLC/silica gel/dichloromethane. Elem. Anal. Calcd. for C 22 H 14 CI 2 N 2 0 3 S: C. 5777; H, 3.09; N, 
6.13. Found: C, 5776; H, 3.22; N, 5.91. 

EXAMPLE 7 



Scheme A, step d: 



10 



15 



■ y-Dichtoro-2-? r.ftt yl-44b^^ 



STSSS a so.id. RecystaHize the solid from ethyl -t^exane to give the « e J^.^™^ 
Rp0.32 TLC/silica gel/dichloromethane. Elem. Anal. Calcd. for C 17 H 12 CI 2 N 2 0 3 S. C, 51.65, n, d.04, in, 

lorth in Scheme B. In Scheme B, all substituents, unless otherw.se indicated, are as previously defined. 
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step a 



C(0)CL 
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Formula I 
in which A 
is 0 or S 



Formula I 
in which A 
is 0 or S 



[0029] in Scheme B step a, an 



acid chloride of structure (5), [Chromenes, Chromanones, and Chromones, edited 
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by G P » (John V»v « Sons ,977)1 is subbed (O » F**Mn*. - b.nzen. » an ap,»opn„„y 

^r^^S^Sa expound o, ««. (6, in *h R . phany, and 9 K»s *. ,o 

compounds of Formula I in which R is phenyl. roar , iori Qives a compound of structure (6) in which 

[0031] The use of an appropriately subsisted ^^^^S^ B^S^^fi. An appropriate 
R is a substituted phenyl and gives rise ^^"^^^l^^J^ , or contains Q. W, and X 
^ ro™no S s^aste ^ IZ^Z^T^ hydroxy, — as the methy. group 
JSS i r/move/to give rise to substituents Q> W, and X which are am,no and 

benzene the appropriate* substituted benzene may ^^^^S!^ The reaction is carried 
out in a sotvent, such as nitrobenz n aiuminum tribromide, zinc 

out in the presence of a molar excess of a suitable catalyst sucn Frjede| _ 
chloride, zinc bromide, stannic chlor.de. boror , rrf uonde, out at temperatures of between 

Crafts reaction is well known and appreciated in the art. The react.0 .can oe thQds 
O'C and the refluxing temperature of the ^"^^ 

that are well known in the art, such as pouring the react on mixture J^°"J™ eth or djchlor omethane. 

bv filtration or by extraction into a suitable organic solvent, such as ethyl acetate, aieinyi i nnc o 

10035] ^ example, the ^ 

S2S miners, "C" refers to degrees Celsius, "Rf refers to retention -mpF refers to meit.ng point. 



EXAMPLE 8 
Scheme B, step a: 
2-Benzovl-chromone 
[0038] 



in benzene (70 mL). Heat at retiux tor 4 nourb ™ eV aDorate in vacuo. Chromatograph on 



as a solid. 
EXAMPLE 9 
Scheme B. step a: 
; 2^4-MethoyY hfln7Q Y n " cnromone 
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Dry .he separated organic fcyers over MgS0 4 , fitter, and evaporate in vacuo. Chromatograph on silica gel to gh,e the 
title compound. 

EXAMPLE 10 

5 

Scheme B, step b: 

2-Benzovl-4-benzenesulfonvlimino -4H-chromene 

rnndol Combine 2-Benzoyl-chromone (0.1 7 g, 0.68 mmol) and benzenesulfonyl isocyanate (1 .02 mU 2.03 mmol) in 

obtain a solid Recrystallize from methanol to give the title compound as a sohd. mp, 159-160 C. Elem. Anal cam tor 
C 22 H 15 N0 4 S: C, 67.85; H, 3.88; N, 3.60. Found: C, 67.47; H, 3.70; N, 3.56. 

is EXAMPLE 11 

Scheme B. step b: 

9-(4-Mflthoxvbenzovn-4-benzenesuttonvlimino -4H-chfomene 

20 roo4ll Combine 2-<4-methoxybenzoyl)-chromone (1 mmol) and benzenesuttonyl isocyanate (1.2 mmol) in ace- 
ESSL (7 0 HeataUeSor 48hours. Add methanol (5 mL) to quench the reaction. Evaporate ,n vacuo. Re- 
crystallize to give the title compound. 

25 EXAMPLE 12 

Scheme B, optional step c: 

p-(4-hydroxvbenzovn-4-benzenesulfonvlimino -4H-chromene 

30 f0o421 Combine 2-(4-methoxybenzoyl)-4-benzenesulfonylimino-4H-chromene (1 mmol) and sodium ^oethoxide (2 
K in drXtto— (5 mL). Stir for 48 hours. Dilute the reaction ^^^^^ 
Separate the organic layer, dry over MgS0 4 , filter, and evaporate m vacuo. Chromatograph on s.lica gel grve 

!n Scheme C. In Scheme C, all substituents, unless otherwise indicated, are as prevrously defrned. 
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SCHEME C 




s tepc 





Formula I O 
in which A is NH 



Optional 
stepd 



N 




Y H 



Formula I 0 
in which A is NH 



in 
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I. When B isa substituted phenyl thesubstituentsQ. W, or X ar. >M ' «w ' '' P „ 
an approprhus oroanoetannaneis™ that ^»J2-»S!.« " ' 
hydroxy group «heh 9™ nee to Q, W. or X whrchr am amrno or nyo °*» appropriate organostannane 

100471 F " 'T^SSC.^ (ll)c, " 0 * )e ' 

m ntt* The r.aothn la «U out in a soly.nl eueha* "?2«S^U*Sp«S * the soly.nt. The 
Urn* Th, raac, J. I ^^-SSI^. . « «tST5- desired produe. ,3, and 

wmmmmm 

di.hne Iho reaotion mixture is evaporated U vscro and th. IJ-JW SSSSill by T. Graeno. Th. 

to obtain a benzenesulfonylimine of Formula I. Formula I. 

[0 051] An appropriate isocyanate. The re- 

!o b. illaatratiy. only and ar, no. hurt* to Irmd £ 'Z^* ~ 10 4m w 

point, "dec" refers to decomposition. "TLC" refers to thin layer chromatography. 
EXAMPLE 13 

Preparation of 4-Tr.h,,tvl s t a nnvl-N.N'-( i 1 4 4-tetramethvl-l ,4-disilethylene)aniline 

, ~ * a ****** mm'm 14 4-tetramethvl-1 4-disilethylene)aniline (1 0 mmol) [T. L. Guggenheim, Tel Lets. 

tography on silica gel to give the title compound. 
EXAMPLE 14 
Snheme C. step a: 

5 7-ni.hbro-24[4-MM'- f 1 1 ,4.4-tetramet h Y ui .a^isilethvlene^aminolhpnzoyll^-benzYloxYquinoline 
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reacts mixture into water and extract with dichloromethane, dry over magnesium sulfate and evaporate in vacuo. 
Chromatograph on silica gel to give the title compound. 

EXAMPLE 15 

Scheme C. step a: 

V-Dichloro-2-I9-ft-butoxv^^ 

"agn^rsutte and evaporate in vacuo. Chromatograph on siiica ge. to give the «.e compound. 

EXAMPLE 16 
Scheme C, step b: 

.7.n i ch.nro. 2 4t4.N.M ' ^ L^etramjth^ ^■■■^^v.mlnofcw.Trvfrl 4-dihydroquinol-4-one 

_^ . . , 7 Hirhlnm 2 rr4 N N .. (1 1 4 4-tetramethyl-1 ,4-disilethylene)aminolbenzoyl]-4-benzyloxyquinoline 
^SSSSSKOT Si « - BO-C. U 4 hours evaporate the reaction mi.ure in vscuo to 
givTa residue. Recrystallize the residue from acetonitrile to gr,e the title compound. 

EXAMPLE 17 
Scheme C. step b: 

fi7-ni C hloro-2-p-ft-h l .toxvcarbon Y i a min^benzovn-14^ihvdroquinol-4one 

tic acid (55 mL) and heat to bu u. Aner * nuui* wvap r . Hlia , tri fi llft rnacetic acid Dissolve the crude reaction 

vacuo. Chromatograph on silica gel to give the title compound. 
EXAMPLE 18 
Scheme C, step c: 

<7.n i .h,nr 0 . 2 .f(4.N r±Q 1 ^ramethv M ^ i c i | ft ,hv. fl n^ a mino1hnn^vll-4.[hen7enesuHon Y lim.nol- 
i^-dihydroauinoline 

. ^ ^ u. o im m ki'mu 4-tetramethvl-1 4-disilethylene)amino]benzoyl]-1 ,4-dihydroquinol- 

column of silica gel to give the title compound. 
EXAMPLE 19 



Scheme C, step c: 

55 5I£jch!^^ 4-dihYdroquinoline 
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title compound. 
FX AMPLE 20 
grhomp C, optional step d: 

R7 .ni.h. n r Q .2. ( 4- -'-^-"»»-^-'ben7rnoHiltonYliminol-14-dihvdroquinoline 
[0 06 2 , Combine ^.orc^^ 

column of silica gel to give the title compound. 
is FXAMPLE 21 

crhomft C, optional step d: 

[0063] Co**. .M-W-T n^r^TCS^"^^ 
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SCHEME D 




stepb 



N 



so 2 




Optional 



stepc 




Formula I 
in which A 
is 0 or S 



Formula I 
in which A 
is 0 or S 



appropriate organostannane in the presences 

[0066] An appropriate acid chlor.de of structure (5 is one .n wh.cn ^ ^ pfoduct qJ Fofmula 

0067] An appropriate organostannane ■ o"^hat Prov,de « W ^ Q , Formu , a , Alternatety , 

. when R is a substituted phenyl the ^ containing a protected amino group or a protected 

an appropriate organostannane is one that ^^J^^^Zmi in the final product o, Formuia I. 
hydroxy group which gfce nse to J™ JJ is Itacted with an appropriate organostannane 

[0068] For example, an appropriate acid chloride o structure w i bis ( aC etonitrile)palladium (II) chloride, 

!n° the presence of a catalyst, such as ch,oride, palladium 

palladium (II) chloride, palladium (II) acetate, ^'^/"^^S^ v Ithyl-2-pyrrolidinone, ordimeth- 
(II) acetoacetate. The reaction is carried out in a sofcent .m*m> 5S2£3£ "temperature of the soh/ent. The 
,/ormamide. The reaction is carried °" a ^^^ fhe desired product (6) and 

reaction requires from 1 to 72 hours and f^J^JJ^^ zone by methods that are well known in the 

to obtain a benzenesulfonylimine of Formula I in which A is O orj Qf Fofmu|a , 

l0 070] An appropriate benzenesu.fonyl ^^.^ isocyanate. The re- 
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70 



Sno^.**-^^ 

(00721 in Schomo D optonal MP 6 *<"^™JfiXZ!„ h^oxy. Th.P Mtodkx d *M* P-olea.ng 

„ b. WMM only and .re no. Wendnd to UM « ^™ " J • W rl.s to ml.llgoams. W 

example. 10.10*9 te-^ 



EXAMPLE 22 
ts Rrhflme D. step a: 



20 



25 



g ji^N N--n .1 .4.4-tet — ^h y i.i ^isHethvlm^Hminolhonzoyll-chromone 

,0074, Combine ~2.ca.oxv, acid <~ 
,4-disilethy.ene)aniline (5 mmol) in ^^«^^^^SSng for 8 hours add more bis-(acetonitrile) 
m g). Flush the vessel wrth nitrogen gas, sea and ££££££ ^ PoUf the action mixture into water 

title compound. 



FX AMPLE 23 



.Qrhfime D. step b: 

EXAMPLE 24 
c^h^mo n optional step c: 

nological and inflammatory responses. mpcha nisms including: inhibition of IL-1 production by 

so l0 07 9 8] receptoninhib.ono,the,L-t induced 

inhibition ol the expression, ^ es ^'^l°! "v 1 ^ th 9 e produc tion of other cytokines; etc. 
amplification of IL-1 production; or MM * "^^JS cells and stimulates fibroblast proliferation and 
[0079] It is known, for example, that IL-1 is prod ucea d> r ep inf , amrna tory processes, i.e. rheumatoid ar- 

Llease ol proteolytic enzymes (e.g. ^fte'Zn ***** Amv fm 

ss thrrtis. See Durom, S. K, Schmidt, J. A., Oppenheim. J. J MMM ^ Q & . , nWMfo „ rf 

Immunol. 3 . 263-287 (1985), Otterness I. G., fT^^SSSmk 277-283(1991). andMiyasaka, N.; Sato, K.; 
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Expression in ft. Synovium of Rneumato* Arthritis Patients, Arthritis and Rheumatism . 31. 480-486 (1988). Thus 

X^^^'^-^^ 3 "' 550 - 552 ,,9W ™" a98 " B ,nhib " ,L " 

Endotoxin-lnduced lnterleukln-1 Beta Release by Human Macrophages 
r0O86] O^Theobiectrveotthistestistodeterminetheinhibito^ 

endotoxin"^d interleukin-1 beta (IL-1 f) release (production) by human peripheral blood monocyte^errved m 



erated from a series of known concentrations. Potency of compound is reported in IC^ (uM). 
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Results: 



[0090] 



Compound 



5,7-Dichloro-2-benzoyl-4-[benzenesultonyiimino]-1,4-dihydroquinoline 
57-Dichloro-2-acetyM4benzene3ulfonyliminol-1 > 4-dihydroquinoline 



50 



2u.M 
4|iM 



lnterleukin-1-Beta-lnduced Tumor Necrosis Facto r Alpha Release by Human Macrophages 

F00911 Objective To determine the inhibitory concentrations for the test compounds against interleukin-1 beta (IL- 
^llcS^ necrosis factor alpha (TNFa) release by human peripheral blood 

ixsZ\6 be understood that this is a test of the ability of the test compounds to modulate, i.e. .nh.bit, the activrty of IL- 
1(i by measuring the inhibition of IL-1 P induced release of TNFa 

Source Human peripheral blood monoc yte-derived macrophages: 

[0092] Venous blood is collected form healthy volunteers in 10 mM. sodium citrate (2 mL steril* , sodiurr , c itrate for AO 
mL bjood) Mononuclear cells are isolated with the Leucoprep tubes (Becton D 1C k,nson, product number 2752 or 2751 ) 
SDunTlSM g for fifteen minutes. Aliquots of 3 x 10* mononuclear cells are added to 24-well tissue cuHure plates 
~RPM-1 iaS. A«er 1 hour incubation at STC. non-adherent cells are gently rinsed off. The adherent cel.s 
(macrophages) are given back fresh medium RPMI-1640, 1 mL/well. 

00931 Procedure Macrophage monolayer cultures are pretreated with compounds one hour prior to I L-1 P ( 20 ng/ 
S^loSffifunwm IL1P) stimulation. Compounds dissofced in 95% ethanol or DMSO would require additional 
l^ lLs Led with 10 or 2.5^1 95% ethanol or DMSO, respectively. Culture supernatants are collected 
Od hours later and are tested for TNF-a using a commercial ELISA kit (Cistron). 

SSS^ The TNF-a concentration in the culture supernatant is caiculatec I by a standard curve 
generated from a series of known concentrations. Potency of compound is reported in ICs, (uM). 

Results: 



[0095] 



Compound 



2-Benzoyl-5,7-dichloro-4-[benzenesulfonylimino]-1,4-dihydroquinoline 
2-Acetyl-5,7-dichloro-4-[benzenesulfonylimino]-1,4-dihydroquinoline 
2-Benzoyl-4-[benzenesulfonylimino]-4H-chromene 



IC 



so 



3nM 



6uM 



1.3uM 



[00961 The compounds of the present invention may be administered by a variety of routes. They are effective if 
Sstered orally The compounds may also be administered parenteral (i.e. subcutaneously, intravenously, rt* 

to inn bit IL-1 action The dosage range at which these compounds exhibit this inhibitory effect can vary widely de- 
pe g pen Tparlteular disease oeing treated, the severity of the patient's disease, the f^^SZ 
compoL being administered, the route of administration, and the presence of other ^^^^T^ 
the patient, etc. Typically the compounds exhibit their therapeutic effect at a dosage range of from about 0.1 mg/kg/ 
dav to about 50 mg/kg/day for any of the diseases or conditions listed above. 

mil PharmaceutL compositions can be manufactured utilizing techniques known in the art. Typically, an effects 
amount of the compounds of Formula I will be admixed with a pharmaceutical^ acceptable carrier. 
S! For oS administration, the compounds of Formula I can be formulated into solid or liquid preparations such 
afSLJes P" tablets, tozenges, melts', powders, suspensions, or emulsions. Solid un« dosage forms can be cap- 
sules of the ordinary gelatin type containing, for example, surfactants, lubricants and inert fillers such as lactose, su- 
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cross, and eorrsum* o. Ihey can M sustained release PW^tona conventioial tablet bases such as 

[0,001 in another em***™.,, Ih. eowound. -J^^^tSZH g—v **»9'*st 

[01 02] As used in this application: 

a) the -patient" refers to warm blooded animals such as. for examp.e guinea pigs, mice, rats, cats, rabbits, dogs, 
monkeys, chimpanzees, and human; 

b) the term tresf refers to the ability of the compounds to either relieve, alleviate, or slow the progression of the 
patient's disease. 

c) theterm"an effective amount" refers toan amount which is effective, upon single or multiple dose administrate 
to the patient, in inhibiting IL-1 action. 

pioq The compounds of this invention can also be administered ^^^«*55£ffl 

repJing a solution of the compound to topical adminis- 

absorption such as ethanol or d.methyl sulfox.de DMSO) ^ 

tration will be accomplished "^9 a patch either of the r^ and 
[0104] Some suitable transdermal devices are described in U.S. sur1aces an active agent 

U 894. These devices generally contain SSw^*" <** ^ 

permeable adhesive layer defining the other face surface ^^^^ n a plu 9 rality 0 f microcapsules 
posed between the face surfaces. Alternative* the from 
'distributed throughout the P°'™ able h adh ^^^^^ which is in contact with 

thereservoirormicr^ 

rr: ^^s^^-s^ «" - - - microcapsu,es ' the encapsu,atin9 a9ent may 

!hephlmaceu,ica,ryactivecompoundiscon te inedina^ 

and controlled rate. The matrix is permeable to the release of UN " ■ , u s Pat No . 3,921 ,636. 

WMethelrwenWohasbeendeec,^ 
disclosure as come within known or customary practice with.n the art. 



o Claims 

1 . A compound of the formula 
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wherein 

A is NH, O, or S; 

alkyl, C r C 4 alkoxy, halogen, -NHC(0)CH 3 , amino, or hydroxy; 

Z is from 1 to 3 substituents chosen independently from the group: hydrogen, C r C 4 alky., C r C 4 alkoxy, ha.- 
ogen; 

Y is from 1 to 3 substituents chosen independent* from the group: hydrogen, C r C 4 alkyl, C r C 4 a.koxy. ha.- 
ogen. 

2. A compound according to claim 1 wherein R is phenyl. 

3 A compound according to claim 1 wherein R is methyl. 

4 Thecompoundaccordingtoclaim^ 

5. The compound according to cfcim 1 which is s.T-dich^-benzoyl-MbenzenesunonyliminoM ,4-dihydro,uino- 
line. 

6. The compound according to claim 1 which is 2-benzoy.-4-[benzenesulfonylimino,-4H-chromene. 

7 . The compound according to Cairn 1 which is 5,7-dich.oro-2.benzoy.-4-lbenzenesu,«ony.imino,-4H-chromene. 

8. A compound according to claim 1 for use as an active pharmaceutical substance. 

9 . use of a compound according to claim 1 for the preparation of a pharmaceutical composition for inhibiting .L-1 
action. 

10. Use of a ^poun- ««•. » <m - 1« 0. - • *— — «"»— " * "» ' — " 
rheumatoid arthritis. 

H. Use of a compound according to claim 1 for the preparation of a pharmaceutical composition for the treatment of 
an inflammatory disease. 

«. use of a compound according to claim 1 for the preparation of a pharmaceutical composition for the treatment of 
multiple sclerosis. 

, 3. Use of a compound according to Cairn 1 for the preparation o, a pharmaceutical composition for the treatment of 
insulin-dependent diabetes mellitus. 
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,4. u,o d a P-poaad *p«* 9 » **. . » I. P..P-«on d a ^ -P— *» — » 
prevention of atherosclerosis. 

, 5 . Use d a compos acao* 9 >o da*n , » .Pa rf . P — .a- •. — - 

5 prevention ot septic shock. 

, 6 . u„ d a Poland — 9 to «. 1 » « 11— - • " M "" " 

pulmonary fibrosis. 
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Patentanspruche 

1. Verbindung der Formel 
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A NH, O Oder S bedeutet; rue ij sc her Konfiqu ration, eine Phenylgruppe oder 

R einen C, -C 6 -Alkyirest mit verzwe.gter, ge radkett «er ode '^J^^^ voneinander ausge- 
einen substituierten Phenylrest darstel -NHC(0)CH 3 , 
wahlt sind aus: Wasserstoffatomen, C r C 4 -Alkylresten. C r C 4 Alkoxyresien, y 

C 4 -Alkylresten. C r C 4 -Alkoxyresten oder Halogenatomen. 



2. Verbindung nach Anspruch 1 , wobei R eine Phenylgruppe darstellt. 

3. Verbindung nach Anspruch 1 , wobei R eine Methylgruppe darstellt. 

4. Verbindung nach Anspruch 1, nam.ich s.T.Dichlor-S-acetyl^benzo.sultony.iminoM^ihydrochinolin. 

5. Verbindung nach Anspruch 1, nam.ich 5.7.Dich,or-2-benzoy.-4-lben Z o.sultonylimino]-1,4-dihydrochino,in 
so 6. Verbindung nach Anspruch 1 , namlich 2 .Benzoyl-4-[ben Z olsul1onyliminol-4H<hromen. 

7. Verbindung nach Anspruch 1. namlich sj-Dichlor-a-benzoyl^benzolsulfonyliminoHH-chromen. 

8. Verbindung nach Anspruch 1 zur Verwendung ate pharmazeutischer Wirkstotf 



55 



9. VerwendungeinerVerbindungnachAnspruchl^ 
kung. 
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10. Verwendung einer Verbindung 
toider Arthritis. 

11. Verwendung einer Verbindung 
s zOndlichen Erkrankung. 
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nach Anspruch 1 zur Herstellung eines Arzneimittels fur die Behandlung rheuma- 
nach Anspruch 1 zur Herstellung eines Arzneimittels fOr die Behandlung einer ent- 
, nach Anspruch 1 zur Herstellung eines Arzneimittels fur die Behandlung multipler 



12. Verwendung einer Verbindung i 
Sklerose. 

,o 13. VerwendungeinerVerbin^ 
abhangigen Diabetes mellitus. 

14. Verwendung einer Verbindung nach Anspruch 1 fur die Herstellung eines ArzneimiUels zur Behandlung oder Vor- 
beugung von Atherosklerose. 

" 15. Verwendung einer Verbindung nach Anspruch 1 fur die Herstellung eines Arzneimittels zur Behandlung oder Vo, 
beugung des septischen Schocks. 
16. verwendung einer Verbindung nach Anspruch 1 «0r die Herstellung eines Arzneimi.te.s zur Behandlung von Lu, 
20 genfibrose. 



Revendlcations 

25 1 . Compose de f ormule 
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dans laquelle 

A represente NH.OouS; 

Z represente de 1 a 3 substrtuants choisis independamment dans le groupe constitue par hydrogene, alkyle 
en C r C 4 , alcoxy en C r C 4 , halogene ; 

Y rep resente de 1 a 3 substrtuants choisis independamment dans le groupe constitue par hydrogene, alky.e 
en C,-C 4 , alcoxy en C,-C 4 , halogene. 

2. Compose selon la revendication 1 , dans lequel R est phenyle. 

3. Compose selon la revendication 1 , dans lequel R est methyle. 

4. Compose se,on la revendication 1, qui est la s^ichtoro-*^^ 
ne. 
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leine. 

, oo^osi »*» .a — a«on ,, „ui M M e„»»^««.— »»in«HH— 
5 , Compose * — . . W « » ^c^a^^^^HH^.. 
, compos* sa«n . - . W » — « « - S " 6S ' a ~ 8 ■*■"-—»» 

,„ u«n tfU n op^os* a.,00 la — *o , p» h M *» - 

inhiber Taction de I'interleukine 1 (IL-1). 

traitemant de la polyarthrite rhumatoide. 

,»*<.^-»— 

traitement des maladies inflammatoires. 

^V^r.p^d'uoooo^oop^o^poo,. 

20 traitement de la sclerose en plaques. 

traitement du diabete sucre insulinodependant. 
traitement ou la prevention de I'atherosclerose. 

traitement ou la prevention du choc septique. 

" .e.u^^o^poa.ao^^^-I.P-'^--^"^"""^^' 0 " 1 ' 
traitement de la fibrose pulmonale. 
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